Interactions of growth factor receptors with cytoplasmic signaling molecules.
The first step in the action of many growth factors is to bind to the receptors and to stimulate autophosphorylation of the receptors on tyrosine residues. The receptors then form high-affinity physical complexes with cytoplasmic signaling molecules (Fig. 8). It is not clear whether the function of the complexes is to localize signaling molecules at the plasma membrane or to position the molecules to be favored substrates of the receptor. It is also not necessarily true that each receptor molecule binds more than one signaling molecule at a time. We have shown that each of the signaling molecules that binds to the PDGF receptor recognizes a specific site in the receptor cytoplasmic domain. A phosphotyrosine on the receptor is an important determinant of the interaction with the signaling molecule. However, the specificity of the interaction is determined by the receptor sequence surrounding each phosphotyrosine, especially the sequences on the carboxy-terminal side of the tyrosine. SH2 regions of the signaling molecules appear to bind directly to the specific recognition sequences on the receptor. Thus, the intracellular protein-protein interactions that depend on SH2 domains binding to phosphotyrosine are not as random as we once believed but are part of a highly specific system of interactions between tyrosine-phosphorylated proteins and SH2-containing signaling proteins. A major role of tyrosine kinase appears to be in creating specific recognition sites that bind SH2 domains. By elucidating the specificity of these interactions, we have been able to selectively block some interactions while allowing others to occur.(ABSTRACT TRUNCATED AT 250 WORDS)